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(57J Abstract: 

PURPOSE: To obtain the subject gene DNA, isolated from a coryneform bacterium such 

as Brevibacterium.flavum MJ-233, having a specific base sequence and capable of 

providing a transformant remarkably improved in productivity of L-isoleucine, L- 

valine, etc. CONSTITUTION: Brevibacterium.flavum MJ-233 which is a corynebacterium 

is cultured in a culture medium till the latter period of the logarithmic growth 

phase and the microbial cell is collected and suspended in a buffer solution 

containing a lysozyme. Protenase K(R) and sodium dodecyl sulfate are then added 

to carry out the lysis. The resultant lysate is subsequently extracted with a 

phenol/chloroform solution. Ethanol is added to the extract solution to recover a 

DNA, which is then treated with a restriction enzyme, bound to a cloning vector and 

inserted into Escherichia coli to perform transformation. The obtained transformant 

is subsequently cloned to sort out a positive clone. A plasmid is recovered from 

the obtained strain and treated with a restriction enzyme to afford the objective 

gene DNA, capable of coding an acetohydroxy acid synthase derived from the 

coryneform bacterium and expressed by the formula, etc.COPYRIGHT: (C)1993, 

JPO&Japio 
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(72)^^# 



(54) [3S^O«#] T±h t Ka#5/«^>^— t?*3-K+S«e-?DNAai/'t^)«ffl 
(57) [3?»] 

MA] TVfcV^T-!) ?A ■ 7 7/UMJ - 2 3 3 

«r*tfDNAKfr**wL, z<o&mw&msm*» 

• 7 2 33-AHAS^L->fyD^v/yX 



[tefHB^ISBSl y/<J» (Brevibacteriura flavu 

^y^IWOTthtKD^ m) MJ-2 3 3TfcS»#*ie«<D3te* L DNA. 



CTCGAGGAGC 


TTAACGCCGA 


CATCGTGTTC 


60 


TATGACCCGC 


TCTATTCCTC 


CACAAAGGTG 


120 


GCAGGCCACG 


CAGCAACCGG 


CTACGCGCAG 


180 


ACCTCTGGCC 


CAGGAGCAAC 


CAACTTGGTT 


240 


GTTCCCATGG 


TTGCCATCAC 


CGGCCAGGTC 


300 


CAGGAAGCCG 


ATATCCGCGG 


CATCACCATG 


360 


GACCCCAAOG 


acattccaca 


GGCATTGGCT 


420 


CCTGGCCCTG 


TTCTGGTGGA 


TATTCCTAAG 


480 


TGGCCACCAA 


AGATCGACCT 


GCCAGGCTAC 


540 


ATCGAGCAGG 


CAGTCAAGCT 


GATCGGTGAG 


600 


GGCGTTATCA 


AGGCTGACGC 


ACACGAAGAG 


660 


CCAGTTGTCA 


CCACCTTGAT 


GGCl"ntiGGT 


720 


GGTATGCCAG 


GCATGCATGG 


CACTGTGTCC 


780 


CTGATTGCTA 


TCGGCTCCCG 


CTTCGATGAC 


840 


CCTGACGCCA 


AGATCATTCA 


CGCCGATATT 


900 


GTTGAGGTTC 


CAATCGTGGG 


CGATGCCCGC 


960 


AAGGCAAGCA 


AGGCAGAGAC 


CGAGGACATC 


1020 


AAGGCACGTT 


TCCCACGTGG 


CTACGACGAG 


1080 


GTCATTGAAA 


CCCTGTCCAA 


GGAAGTTGGC 


1140 


CAGCACCAAA 


TGTGGGCAGC 


TCAGTTCGTT 


1200 


TCCGGTGGAC 


TGGGCACCAT 


GGGCTAOGCA 


1260 


GCACCTGACA 


AGGAAGTCTG 


GGCTATCGAC 


1320 


GAACTCACCA 


CCGCCGCAGT 


TGAAGGTTTC 


1380 


AACCTGGGCA 


TGGTTCGCCA 


ATGGCAGACC 


1440 


AAACTTCGTA 


ACCAGGGCGA 


GTACATGCCC 


1500 


TGTGTTGCCA 


TCCGCGTCAC 


CAAAGCGGAG 


1560 


GAAATCAACG 


AOCGCCCAGT 


AGTCATCGAC 


1620 


CCAATGGTGT 


CTGCTGGATC 


ATCCAACTCC 


1680 


TTCTTTGACG 


GCGACGAATC 


AGCTGCAGAA 


1740 


TCGACCGAGG 


CATAA 
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I^DNA e 

Met Thr Gly Ala Gin Ala He Val Arg Ser Leu Glu Glu Leu Asn Ala 

15 10 15 

Asp He Val Phe Gly He Pro Gly Gly Ala Val Leu Pro Val Tyr Asp 

20 25 30 

Pro Leu Tyr Ser Ser Thr Lys Val Arg His Val Leu Val Arg His Glu 

35 40 45 

Gin Gly Ala Gly His Ala Ala Thr Gly Tyr Ala Gin Val Thr Gly Arg 

50 55 60 

Val Gly Val Cys He Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val 
65 70 75 80 

Thr Pro He Ala Asp Ala Asn Leu Asp Ser Val Pro Met Val Ala lie 

85 90 95 

Thr Gly Gin Val Gly Ser Gly Leu Leu Gly Thr Asp Ala Phe Gin Glu 
100 105 110 
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Ala Asp He Arg Gly He Thr Met Pro Val Thr Lys His Asn Phe Met 

115 120 125 

Val Thr Asp Pro Asn Asp He Pro Gin Ala Leu Ala Glu Ala Phe His 

130 135 140 

Leu Ala He Thr Gly Arg Pro Gly Pro Val Leu Val Asp He Pro Lys 
145 150 155 160 

Asp Val Gin Asn Ala Glu Leu Asp Phe Val Trp Pro Pro Lys He Asp 

165 170 175 

Leu Pro Gly Tyr Arg Pro Val Ser Thr Pro His Ala Arg Gin He Glu 

180 185 190 

Gin Ala Val Lys Leu He Gly Glu Ala Lys Lys Pro Val Leu Tyr Val 

195 200 205 

Gly Gly Gly Val He Lys Ala Asp Ala His Glu Glu Leu Arg Ala Phe 

210 215 220 

Ala Glu Tyr Thr Gly He Pro Val Val Thr Thr Leu Met Ala Leu Gly 
225 230 235 240 

Thr Phe Pro Glu Ser His Glu Leu His Met Gly Met Pro Gly Met His 

245 250 255 

Gly Thr Val Ser Ala Val Gly Ala Leu Gin Arg Ser Asp Leu Leu He 

260 265 270 

Ala He Gly Ser Arg Phe Asp Asp Arg Val Thr Gly Asp Val Asp Thr 

275 280 285 

Phe Ala Pro Asp Ala Lys He lie His Ala Asp lie Asp Pro Ala Glu 

290 295 300 

He Gly Lys lie Lys Gin Val Glu Val Pro He Val Gly Asp Ala Arg 
305 310 315 320 

Glu Val Leu Ala Arg Leu Leu Glu Thr Thr Lys Ala Ser Lys Ala Glu 

325 330 335 

Thr Glu Asp He Ser Glu Trp Val Asp Tyr Leu Lys Gly Leu Lys Ala 

340 345 350 

Arg Phe Pro Arg Gly Tyr Asp Glu Gin Pro Gly Asp Leu Leu Ala Pro 

355 360 365 

Gin Phe Val He Glu Thr Leu Ser Lys Glu Val Gly Pro Asp Ala lie 

370 375 380 

Tyr Cys Ala Gly Val Gly Gin His Gin Met Trp Ala Ala Gin Phe Val 
385 390 395 400 

Asp Phe Glu Lys Pro Arg Thr Trp Leu Asn Ser Gly Gly Leu Gly Thr 

405 410 415 

Met Gly Tyr Ala Val Pro Ala Ala Leu Gly Ala Lys Ala Gly Ala Pro 

420 425 430 

Asp Lys Glu Val Trp Ala He Asp Gly Asp Gly Cys Phe Gin Met Thr 

435 440 445 

Asn Gin Glu Leu Thr Thr Ala Ala Val Glu Gly Phe Pro He Lys He 

450 455 460 

Ala Leu He Asn Asn Gly Asn Leu Gly Met Val Arg Gin Trp Gin Thr 
465 470 475 480 

Leu Phe Tyr Glu Gly Arg Tyr Ser Asn Thr Lys Leu Arg Asn Gin Gly 

485 490 495 

Glu Tyr Met Pro Asp Phe Val Ala Leu Ser Glu Gly Leu Gly Cys Val 
500 505 510 
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Ala He Arg Val Thr Lys Ala Glu Glu 

515 520 
Ala Arg Glu lie Asn Asp Arg Pro Val 

530 535 
Glu Asp Ala Gin Val Trp Pro Met Val 
545 550 
Asp lie Gin Tyr Ala Leu Gly Leu Arg 

565 

Ser Ala Ala Glu Asp Pro Ala Asp He 
580 585 

Glu Ala 

I^DNA 0 

[00 0 ll 

— if (E. C. 4. 1. 3. 18) tra— 

DNA«r^tfajfc^7^$ h\ tt^7*s vvmwm 

[0 0 0 21 L - ^ y u ^ v^^t; L - /< !) 7 

LT, sx % ^s, flttHMNicK* 

[000 3] 

^^0tt*4Mt<r4Ui-rdMK (4fc&B84 3-8 70 

^40-2 880^WI) . ffiffi«««r» 
|wjbPit%t>9raii£S»HHfe (^B8 38-7091W 

«L ^§SBS4 9-93 5 8 6 ^«$#JB) 
[00 0 4] L->< yn-fV^<0»*tfeJCl:5^ 

^>£W<£> L — ^ L < J£D L — T ^ /Sfc^fiHfiETlC* D 
XltDL-a-^h-^yf/VtgiH 
L-^ ycr>f >^^m^-r^>^m (*fc&BS4 6-2 9 7 



Val Leu Pro Ala lie Gin Lys 
525 

Val He Asp Phe He Val Gly 
540 

Ser Ala Gly Ser Ser Asn Ser 
555 560 
Pro Phe Phe Asp Gly Asp Glu 
570 575 
His Ala Ser Val Asp Ser Thr 

590 

to&X&^LtoXL-Jyujuy&gBBrt-ZXm (ft 
^BS4 6-29 7 88^W) ;t7f7(Ser 
r a t i a) »fcS©B£fc»Srtf V^^a-* £ D 
-^U^-V^P>L-^yD^>>^^Kat-f^^ (0 

*«BX3S£;*:#»Rgg* p. 47-48, BS^l 52 

[0005] w>LftiJ6i»i6>©*»tt % JKffJttfK 

— r y o >r t mm\z&ft&&ft&ft&*z<D 

L y LJ6 5*ft<Dli«A5» < a 

[0 0 0 6] 

WW*** L J: 5 ± ■*-*■«■] = y 

»fft^07t h t Ko^>S^^^ (E. 
C. 4. 1. 3. 18) £=*-K-t6fc£^£t|i8IU 

[0 0 0 7] 

K«:*ALt, ^y 
*ffitoB£jg«te*u «^s<Eift$tufc3y^^jfflis 

Srffl^at. l - >f x o ^ *>^XttL - /< y y 

[0008] a>< lt. #3g$iK:<fc*itf, (i) =>y 

«afefDNA, (2) ttae^DNAiS»A*K 
«i^7 ( 3 ) &m&Z-?7 X 5 K-CJg 

scft^n^^y^aaa, w (4) s^gse** 



-4- 



t 



So 

[0 0 0 91 SAT. **?«lCOV^TS5>^»*ltaW+ 

£>6VM* X tVvtf>S£2$H-a><bo-Tir HLKSr^* 
(E. C. 4. 1. 3. 18) £=i— KiN5B6?DN 
[0 0 1 01 T-fe K-f 

^y*®*^. fc\Z'7*l'tf/*?'T 9 J* • 77^A (B 
revibacter ium f lavum) M J — 2 
3 3 (FERM BP- 1 4 9 7) Oftfetttf 

[ooii] rH6©W^^t>A^^3St 
Z : A»r)m. ±ie=iy*M*ra, mtfyuev^x 

!)^A'77^MJ-2 3 3 (FERM BP-14 
9 7) *(Dftfe*±fcS*U l<Oftfe»feiia<CiH» 

[0 0 121 3M\ y ^i* • 77/<AMJ 

-23 3 *<0«*ft^f,ftfe#DN A^ttffit ^<F> 
M^DN A^a^^®H8»^, fcl;Ltf E coRUI 
i ^T&fe# D N A «rS5±lc4W!fi-*. 

[0 0 131 i^DNAiit^^o--^^^ 
0H;ttfpHSG3 9 9 (£Sig$3) t»AU d«> 



^x^fy^ • * h y ^-feV^— (Escherich 
ia coli Genetic Stock Cen 
t e r) , f^-M^h .t^wqtn^ 
;V • zr-/<—i/ j (Departmentof B 
i o 1 ogy, Yale University) ; 
P. O. Box 6 6 6 6 New Haven, CT 
06 5 1 1-7 4 4. U. S. A. <&#®#0 fcJ&WB 

^^7!) £A • 77^AMJ-2 3 3&§fe£,#&3tWA 

Br* £flt|g • #»-T * w £ #T 1 5 0 
[00141K LT#e>ft*A»fr£S&lciSS4fi» 

SMM V a ^ y v&if /< y 

[0 0 151 KDNA 

^UWf!; *A • 77/^MJ-2 3 38:&&ft& 

LT^fe*t*A»rJi*tf)--ofcL _hia:/uev<^x y 
•77^MJ - 2 3 3fe0^{*DN A&ffiRBiRE 

ff)3. 4 k bODNA^^Jf^r <tA2-et6o 
[0 0 161 w<7>#)3. 4 kb«7t hfc Ka^rVSkV 

[0 0 17] 
[£U 



&1 



mmmm 



(kb) 



Kp n I 

Nc o I 

E c o R V 

E c o 0 6 5 I 



1 

2 
2 
3 



1.7 5 1.6 5 

1.7 0.9 5 0. 7 5 

1.8 1. 3 0. 3 

1.65 1.55 0.15 0.05 



[0 0 181 4*>\ *Mft»lC*JV^T, m&mm\z&z 
&*P4>7j£K: ftV * 1 %7 # n — ;* 4Vi4tft&tt:l3 J: 5 
[oo i 91 H38^t<o;*:§r£j At/T^-xs 



te. ^^>^y t7 • 3!l©7A^7r-^ ph a g 
e) ODNA«:it9RB*H i n d I I I T^!J»fLT^b 

T • ^ 9<077>f 'X*yni 7 4 7 7-^ U x 1 7 
4 p h a g e) ^DNA^WlHa e 1 I I 
LT^6Hi^figE*P^DNA®r^-Of^-3Ky y 
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-Fttco^:t^^mur^*6 0 &DNABrK"0 

te££«#U #0. i k b^e> i k b*E5o0rJto*: 

[0 0 2 01 ±£Lfc^U'fcr/^7 t y ?A • yy 

/^AM J - 2 3 3<Dft&#DNA£rfHfSttiRE c o R 

i, sa c iic^oT^uw-r-srticjzo^ens^ 

KpUC 1 1 8RTf*tMpVC 1 1 9 

(dideoxy chain terminatio 
n Sanger, F. et. a 1 . , Proc. N 
at 1. Acad. Sci. USA, 7_4 , p 5 4 6 

3, 1977) fc* tas-ct a. ro*? 

lcLTfc£Lrt:±IB#j3. 4kbODNA^ISE 

"C*>*K 5 9 4i@OT:? /&£r=i— Ktil 7 8 21&S 
[00 2 1] ±ELfc, ftgB£^<D£^j#9 : 1 IC^ 

^V*~1?£3-K^Sit£^£^trDNAW>m, ^ 
y^^li^fe{*:DNAd^5>^$ttfct>Oco^ 

■^XttJJlS y s t em- 1 P 1 u s *ffll>r^J5ft*il 
[0 0 2 2] B&EOftl<^^tf/<^^y ?A • 7 

7^AMJ - 2 3 3 0ftfe#DNA*»fclM»*ix5#36 
^jO-&0&g#ffeO&g£ g&£tvCV>T £ < ^fi 

££ifDNA^K£££ft6kO-t*fc£ 0 
[0 0 2 3] £il±tcP^L?t^#^^3. 4kbOD 



[0 0 2 4] £/c. *389JOT1r hfc KD^y^>^ 

[0 02 5] «WO AWrfr«rWA*6 r £ #-Ct 5, 
btttyyAZV^ff-tlrXtt^ fflxtf. #§S¥3 

-2101 84^«|Cffi«0^7^? KpCRY3 
0 ; #§fl¥ 2-2 7 6 5 7 5^^|C|£^<D^^ * K 
p CRY 2 1 , pCRY2KE, pCRY2KX, pC 
RY31, pCRY3KE&t/pCRY3KX ; 
1- 1 9 1 6 8 6^«HCfB®<0^7^^ KpCRY2 
MpCRY3 ; #08B85 8-6 7 6 7 9^&$g(C|23£ 
Op AM3 3 0 ; 4$08Bg5 8- 7 7 8 9 5^£$8l£l2^ 
OpHMl 5 19 ;<ftf$Bg5 8-l 9 2 9 0 0 -Settle 
|B&OpAJ 6 5 5, p A J 6 1 l&tfp A J 1 8 4 

4 ;#BB085 7- 1 3 4 5 00^-lCfB^OpCG 1 ;# 
TO 58-351 97 ^-^^iCiamo p CG 2 ; 
57-18379 9f^i:Et(0p CG 4&tf p CG 

[0026] *-ct> ^ y ^siwos^* *-*"ojs 

0##£L<. ft;ttf:/7*^ KpCRY3 0. P CR 
Y21, pCRY2KE % p CRY 2KE, pCRY2 
KX, pCRY31 % pCRY3KEMpCRY3K 

[0 0 2 7] hU^y^X K^^-pCRY30^ 

$H~5;fr&£LTtt. 3/U*V<^y ?A • 

^ (Br e v i ba c t e r i urn stationi 
s) 1F012144 (FERM BP-2515) 
f)^7^^KpBY5 0 3 (;^7^^ KOs¥*fflfCO 
^Tttft§8¥l -9 5 7 8 5*&«M» DNA*r|fetti 
U MB»*XhoIt*t$i5fi4. 0kb^7^ 

5 KOfiKitSMfttl^^sa^Sr^tfDNA^S:^ 
9fflU EJPBII^Ec oR IJsiVKpn I "C*#$as 

Ik b<r>-?y*^ KOftft{b»ffi«T5]5afK^«r 
*tfDNAI»tf«:8)0tM-. wft&OffiBWSr:/?** 
KpHSG2 9 8 (SHIBH) OEcoRK Kpn I 

K^^-pCRY3 0|:i8tS-tm5, 
[0 0 2 8] ^fd, ±12^7^ ^ K"<* * ><D*&m 
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5o 

[0 0 2 9] ^7^^ KpCRY3 0— <D*ftty<DAWt 
K-^Att. /7^U'pCRY30?:W^Eco 
R I T'^$^ ZZlzmiTt h t Kn^^V^ 

DN A y CtJCj:r)tT9C<*: *S"Ct 

So r<D£ 9ULLTigj££tL£>:?'7*^ KpCRY30 
* tm 3 . 4 k b co ABrK-££A Lfc*fl 

O-CfeO, *3fe^f feti-tbS::/?*^ KpCRY3 0 
-AHAS^Lt 7*7^U'pCRY30~AH 

[00 30] r <D <fc 5 IcLT^lfc £ix6Ti? h t Kn* 

>®r>v*-- Ki-site^^tpa y *s*w* 
rwu =>y ^^^^utry^xy ?a - 77 

/UMJ-2 3 3 (PERM BP-1 4 97) , 

'J ?A • 77^AMJ-2 3 3-AB-4 1 
(FERM BP-1 4 98) . yu^^f'J^A. 
77/UMJ-2 33-ABT-11 (FERM BP 
-1 5 0 0) % /Hr/<^fy^A'77^MJ-2 
33-ABD-21 (FERM BP-1 4 9 9) ^ 

[0 0 3 1] #*5, ±IB<DFERM BP-1498C9 
mm*. FERM BP-1 4 9 7 t LT 

-/U*^tt»^*-C*>5 5 9-283 9 8^ 

$8S&3-4«#J80 0 FERM BP- 1 5 00 

^gS-fcl*. FERM BP- 1 4 9 7<Dmft&®&:tV 

fcL-Q-r^ss h7^r^; 

VhZ (4*68186 2-5 1 9 9 8^&#f$) 0 £ «b 
FERM BP-1 499^I»liFERMBP- 

1 4 9 7cOB§J*£jgfc£ LfcD-a-T ^/g&g^T ^ 
tfK«tt«ft»-e*>5 0ft§8Bg6 1 -1 7 7 9 9 3 

[0 0 3 2] Ciie^^OftfetC. 7*l/^^7!J'> 
A • 7^ = 7^^ (Brevibacterium 
a mmo niagenes) ATCC68 7 1, f^A 
TCC 1 3 7 4 5, f^ATCC 1 3 7 4 6; ^ UtT^^ 
f'J ■ =r/< V XfJ* (Brev ibacter iu 
m d i va r i ca turn) ATCC 1 4 02 0 ^ 
1^^/<^7!J h77-y^A (Brev i 



bacterium] actofermentum) A 
TCC 1 3 8 6 9 ; all*^f 9 ?A • ?7U*x7JA 
(Corynebacteriura glutamic 
um) ATC C 3 1 8 3 1 Ltffil^ 

[0 0 3 3] ^It7 > l/^7!J , )A • 7 

Kp BY 5 0 2 (#$886 3-3 6 7 

PBY50 2S:»3fer6ri^a*Ul\ *tf><fc?ft:/ 
7^^ KpBY5 0 2^^*-fa^tUTIi, 

[Ba c t. Rev. , 3 6 , p. 36 1^4 0 5 (1 
9 7 2) #&] o ±12^7^^ KpBY50 2MW 

Ki&frr z> i5&<D-m *m^\f&<n twzb*. 

[0 0 3 4] Si^Hf/^r!) • 7 7^AMJ - 

2 3 3^w$r^^{a^l-^«Scor^ y 

>-iM»&:0. 2-50ii g/m J) t>L<ll^v* 
^n;K(»S:0. 2-50n/ml)^ 
tfi£ifel-> 1 m 1 ^9#U oa»c«6J:5t«[«U 

£*fc^±t£ia«L**se>. jR)2 4^MW3 5t:"e« 

*S Kttffl»ff£fTt\ ^7^;KpBY5 0 2^ 

BY 5 0 2^^$tvfc^^tf^^-7y !>A • -7yy<M, 
MJ-2 3 3 S^ffittd^ 6tL6o 

[0 0 3 5] ctoi^irLr^btts^^f^^xy * 

A- 77/<AMJ -2 3 3fc***~<0MfE^7*S K 

coj&©&&&£ Lr*i, y tr - ^ y&ttn/nr 

=.T • 7JD h^7jCO^T^J^>ixTl^<t 9(C [Ca ] 
vin, N. M. and Hanawalt, P. 
C. , Journal of Bacteriolog 
y, 1 7 0 , 2796 (1988) ; Ito, K. , N 
i s h i d a, T. andlzaki. K. , Agri 
cultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) , 
DNASSl^^^Rat (Sa toh, Y. e t 
a 1. , Journal of Industria 
1 Microbiology, 5, 159 (199 
0) ^X*)??** K«r»A"r5rt*«prtfeT?*> 

So 

[0036] ±m<r>*mvm&m&LT&btiz>Ti: h 

Wiffywif/^fy *A - 77/<AMJ -2 3 3&3fc 
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[0037] mmn % mtssm. w®%<o&%& 

frTIC, ^J2 0^4 0U »* L < 2 5 t-IHl 3 

%, HlC^L<tt2-3^fi:%-Cfc-5 0 #3^8 
[0 0 3 8] Z<D±o\Zl,XftbtLZt&%®)frt>&*m 

[0 0 3 9] L^LT**W»C«^tf % ±IS1^#®(*:X 

*rr * iw r **ss? $-&TL->ryD>f*> 

[0040] Tk&fcfofctpizmwi-Z z t zstm 

f&zz^t:mi%<Dmm&mzm^btiz>b 

l - ^f y n >r v/yx(i l y 



[0 04 1] L*LT*JMHlctt*.fir (D±fiB»* 

kmm^m^yf^^^v^Tkim^m^zx 

&%fcfo&VX L y n ^ ^ L#>5 - k £ 

ft&k-fZL-J yn-fS/>©S56ife, (2) _k!EJ&£ 

[0 0 4 2] ±f&L*l. **W*ca5*ttR«*tt, tT 

» *mmt<omim-v*>z>zki>'e% zt^ »^t<« 
tsm^n, ^hy, ^-^x-r-T'y # 

m-rzzkfcxz, %tt, mmvokLxn^ fli^tf, y 

[0 0 4 3] L-> T yn>r-»3itt:L-^ 

k&Vk&QXhZ : (NH 4 ) 2 S0 4 2 g/l ; KH 
2 P0 4 0. 5g/l ; K 2 HP0 4 0. 5 g/l ;M 
gS0 4 *7H 2 0 0. 5g/l ; F e S 0 4 • 7H 
2 0 2 0 p pm ; Mn S0 4 • 4-6H 2 O 20p 
pm^tt5pH7. 6c0tK^ w 
[0 0 4 4] *|g0i^L— <yo>Tv/>XltL-^<y V 

% (wt/vo 1) % Jf$l<(i2-2 0% (w t/v 
ol) Oj5[a^(Ofl|^r^-r5r ^^-C#-5 0 i^L 
it k *5 0 ^M^^^-r^TK^^^^ icioit * JgSfttt 

5 0t:, #£L<fi#j3 0-j^J4 0t:<D^-Cji^i 
[0 04 5] 9 L -< f y a >( ^yay^Mz 

(ommftk'fzzk&xzz. *tt&m+<o$umm 
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m^(ommm^w<Dmmn. iisto. 1-20% (wt 
/von <om&msvi&m-tz<Di>m%x-hz>j>K & 

O»&#^K0. 3% (wt/vol) fcjgx-fKgsao 

1- h V V a, # y v j*^<k>t ?vi3 y ; # 

[ 0 0 4 6 I *%W\Z'& o L -s< y XDgJg&i;: 

R^^co^^-^safi, ii^o. i-5. osfi 

[0 0 4 7] LtM^L-^yD^i/yxtt 
[0 0 4 8] 

[0 0 4 9] (A) ~7\s\?s*9y- *) frA ■ 7 7/UMJ 
-2 3 3<P£DNA<P&Eti ~" ~ 
¥£/£J£J&AJSi& DBA : ft* 2 g % (HN 4 > 2 S 0 4 
7g, K 2 HP0 4 0. 5g, KH 2 P 0 4 0. 5 g. 
MgSO 4 0. 5 g> FeS0 4 • 7 H 2 O 6 m g , M 
nS0 4 4-6H 2 0 6mg,»»x^2. 5g, 

*f ^ye5g, yfttuz 0 om g. ii^t^ >2 

0 0 /i g % i//U=i-^ 2 0 g . ^WtK 11} 1 1 \Z S 7 
W^^fU^A.77/^MJ-233 (FERM 

b p - 1 4 9 7) zn&imwmiL-Qi&m^ mfr* 

Mfttl, '&btltz&&& 1 Orag/m 1 CDjftgKy 
— ASr^jtM OmM NaCl - 2 0 mM I* y 
(pH8. 0) -ImM EDTA-2Na^l5m 

1 WMoLfc. ftl;7 f DTt-^K^ > &&£&#1 0 

o/i g/m iicttsj; ?ics&&du 3 7ic-ei^»s 



5%»:WJ:5i:j6JDU 5 o'er- 6 WMLt^I 

^fi^rS'L^tt (5, 0 0 0Xg x 2 0£ffik 10-1 
2*C) U ±f8l]7>£#BlU ft^hy *A£0. 3 

#£>ft/cDNAK 1 0mMH7gf$ 
(pH7. 5) -ImM EDTA«2Na|gi5ml 

[0050] (b) &&xj*ojg|s[ 
±sa (a) ^-c^Tt^utv^^y ^ . 

~2 3 3^DNA»«(0 9 0m 1 &M01IHRE c o R 
I 50uni tsSrfflK 3 7t;"C 1 «pfia»S3*S5 
±ftf&Ltl 0 :©EcoRl5^DNAi:^n^^ 
^^pHSG399 0 rtfjK) ^ffiKHlR 

e c o r i -cffldfLfca. ^y vMflOMLfcfceta 

50mMhy^ig»ar (pH7. 6). lOmM 
yf^I/^h- A\ ImM ATP, 1 OmM Mg 
C 1 2 &0<T 4 DN A y #~t? 1 u n i t 

tab (&f$#o«&tt*te»g-c$ ? 5) % 4t:-ei 5* 

[00 5 1] (C) 7thbKo^>y»^3 

±iaae^<oafttt, ^H^tt^v-^ y t r • = y 

MI 2 6 2£rffl^TfTofc, ±12 (B) *?»e>*ifc:/ 
7* S K»»S:ffl^\ mti3fr*s*;&m ( J o u r n a 
I of Molecular Bio logy, 5^ 
JL 1 5 9, 1 9 70) lCj:9MBa^>*!>fcT • ay 
MI 2 6 2tt«aiU ^n 7 A7x^-yP5 0m 
g<rdtra««tt CK 2 HP0 4 7 g, KH 2 P0 4 2 
g, (NH 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 
0. lg, ^3^;V2 0g, D^>y20m gx 
5 V lmg&^ 1 6 g 1 1 

[0 0 5 2] r coJ$^ .hco^W^^r^^lc: i 

^H«i^7^^ KDNA^riftWL, ^^^x^ 

ffl^TH^fcti^ 7^7^^ KpHSG3 9 9<0^^ 
2. 2k b^DNA^i^^, ^^j^5. 8kb<D}f 
ADNAff^^^^ttfc,, ^7^> K^rpHSG3 
99-AHAS^ Lfc 0 

[00 5 3] (D) 7tFbKp^>^-^ 3 

±12 (C) ^-e#fc^7^^ KpHSG3 9 9 -AHA 
StC^itL6DNA#A»rK-^, jeW*«#*:ttfc/J>® 
^e^ftlC, 7'7^-;KpUCl 1 9 SSigJ: •? rfi 



f 
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it. 

10 0 5 4] ±m (C) 3§TW7^; KpHSG3 
99-AHAS^J^EcoRK S a c I "CSJSr 
tyt'bOi:, ^7^$ KpUC 1 1 9*fflM»*E c o 
Rl, S a c I lM3|$rL*: L, 5 0mMM> 

(pH7. 6) , lOmMm^Wh- 
/K ImM ATP, 1 OmM MgCl 2 at;T 4 D 
NAD lunit <D&tfLft&im t ($-f£#<0» 



[0 0 5 5] #&*lfc:/?** KjUt*J|1r\ *MIS*A' 
v")Afe (Journal ofMol ecular 
Biology, 53, 1 5 9, 1 9 7 0) \Z <fc *) ^12 

y>5 0mg^tf®Wi CK 2 HP0 4 7 g, KH 
2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g, Mg S0 4 - 7 
H 2 O 0. lg, ^a-^2 0g, n>f^20m 



g, fT^lmgM^l 6 g&XfiMci 

[0 0 5 6] r©»jft±<O^W*«r*&tJ:9«*ttai 
U 9 ^7*^ KDNAiftHJU 

JBV^T^fc^ 7*7* ^ KpUC 1 1 9<D£:£ 
3. 2 k b(0DNAErmcJjfl;ts E£i&3. 4kbOf* 

££ff)3. 4kb(0DNA»r^<0®|fS»*S^»tt: 
hotz. r(ODNAK>f<D«JIS»gW!lWfA«lB«:Hll- 
[0057] *fe±iat?»fc^7 * 5 Kfr#«M»E** 

TISO^ 2 (c^-fo 
[0 0 5 8] 

[*2] 



^2 KpUC 1 1 9-AHAS 



Kp n I 
N c o 1 
E c o RV 



2 
2 
2 



4.8 5 
5.6 5 
5.2 5 



1 . 
0. 
1 . 



7 5 
9 5 
3 5 



CI 1 9-AHASt**Lfc. 
[0 0 5 9] £JLk(C£ *) T"fe r* t Kn*V&>^*~ t? 
Sra-Ki-Sae^Sr^tf^f *is»3. 4kb(9DN 
A®rK* (EcoRI-Sac I Wift) ZftZZttft** 

[0 0 6 0] Hife^2 



3HSMl<*> (D) «-C#bJxfc7tH:Kn**/»vy 
*~H?£3-Kt-Sia£^£^tf^£#)3. 4kb«>D 
NA^lCoV^t, *OMEJ!l^7^$KpUCl 

1 8&tf pUC I 1 **m^&&f**t*s%9 uiM-Y 

(dideoxy chain termina 
t i o n&) (Sahger, F. eta I. , Pro 
c. Nat. Acad. Sci. USA 7 4 , 5 4 6 

3, 1 9 7 7) £J:9ia2lc^UMmH£&oTfe£ 

[00 6 1] ZtD&m&WqxDl—zf^ V -y* J 

£E#l€r*r-f£5 9 4lW^KIrn-Kt$l 7 8 

2 OflWteti-cv^fc. 

[0 0 6 2] Jlfeffi3 
RY3 0OM 

(A) 7*7*5: Kp BY5 0 3<PgiSi 



7*7*^ Kp B Y5 0 3 ft. T'l/f/^f!) . 
ft^IF012 144 (PERM BP-251 
5) frbftM£tltLft*&mi OtUftVYXD^y* 

S K"C*0, 5 7 8 5*fc«ciMW>J:5 

[0 0 6 3] ¥<£>&igifiAigifc 2 g , (NH 4 ) 2 

S0 4 7 g v K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 
5 g, Mg S0 4 0. 5g,FeS0 4 -7H 2 0 6 
mg, Mn S0 4 ♦ 4~6H 2 O 6m g, PSx^r^ 

2. 5 g , *if^/^5g, ^>2ooug, mat 

f7;>200ug, ^/Vzi-^2 0g&rjf^@7Kl 

1] in:, yu^fy^A^^ft^iFo 

12144 *MmmwM*-&tmu 

fco # £>ft*:|iS#& 10mg/ml <E>»&|£ y A 
«r*W««* (25mMhM (fcKo^r^f/V) X 
%S ttHs* 1 OmMOEDTA, 5 0mM^- 
70 2 0mli:®iU 3 7t-cmFM^« 0 
(SSftT^y-SDS* (0. 2N N a OH, 1% 
(W/V) SDS) 4 0ml€r85fflIU tt^HcSfbL 

*y *^JS» (5M»y^M6 0mL ^1 
1 . 5ml, H@tK 28. 5ml <Dfe&m 3 0 m 1 £ 

[0 0 6 4] jgl^f^fl^U 4t:-cio5> 
EL 15, o o o x g 4>iB<b5Mtt:a»i*. ±&&£*H 

* on i : 1 fifbtf) &ai;tB»Lfc 
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S-MNcfrU afiTT5»B % 1 5, 000 xg 

am&amcfrit* *s«r@ftLfc. *m\c2mm<D* 

5MB, 15, o o o x g ©J8^»»c*»jt, et®^0Jix 

[0 0 6 5] tt*5£&jEf£j®&, TE«if« ( h y ^ 1 
OmM, EDTA 1 mM ; H C 1 (CT p H 8 . 0\zm 

m 2 m i \mmi>tz 0 mm® icmt-t cs 
fe&m<DTEmmmi oomi KHHt-trvpA 1 7 o g 

Mcftfc^) 15mltlOmg/mUf^A 
K*# 1 m 1 &A0*T, 1 . 3 92 g/ 

m I IC^^ito ^<D&i&& 1 2t:-C4 21$m. 11 
6, OOOXgOiS^ltSrtTofc. 
10 0 6 6] T 9 ?** KpBY5 0 3IX*Smm»t^X 

KpBY5 0 3&£trfm**»fc. fc^-Cd 

0>£iMft&9ftg>4 > y r ^ /ur/v n — 4 IH1&31 lx 

>^K P BY503 triaWrWc: 3 MS®?t 1> y * A 

OOOXgWjg^lSiC^ltTDNA^ttPl^^ 7^7 
*^KpBY503£50jx gfflt 0 
[0 0 6 7] (B) 7^7^^ K^^-pCRY3 0<D 

iM ' ~~ 

^7^^ KpHSG2 9 8 0. 5 » g JcftJ 

KBS^S all (5un i t s) £3 7<fc l l$fg]£££ 
•£> 7*7* * KDNA^±(;^Lfc 0 fflgg ( A ) m 
Xmmvit7yx ;KpBY503(Z)2/ 1 g IwJNRPI* 
Xho I (1 un i t) *3 7t-C3 07>fH3K££it\ 

KDNA*»$MW*Lfc. 
[0 0 6 8] m%<ny7X* KDNA^af^Sr^U 

OmM h y *$gtr&pH 7. 6, lOmM MgC 
1 2 > 1 OmM'W^ W /K 1 mM ATP& 
tfT 4 DNA l J^-fl un i t J: 5 

x ^yt7 '3|JJMl093yt'f>'ht^ 

[00 6 9]«»30Mg/ml 
<D*1-v(i/ls % 100/ig/ml (i^if ) (O I P 

K) 100 M g/ml (OX-gal (5- 

yp^e-4-^DD-3-^>K!i;u-^-D-^7^ 

^**5 g . NaC I 5g&^©^Kl l % P H7. 
2) T-3 7t:iCT2 4^iS||U LT^*>*i 



tcb<D&m$lL* &*77*% KSrT/v* y -SDS& 
CT. Maniatis, E. F. Fritsch, 
J. Sarabrook, "Molecular clo 
ning w (1 98 2) p90-9 1 #&) icfciJttffl 
Lfc 0 

[0 0 7 0] >»7*S KpHSG2 9 8<DS 

a 1 1 ft&l^y^ KpBY5 0 3fc*OOft4. Ok 
b©W>f^#A*ilfc^7^5 KpHSG2 98-or 

i ##£>*i?bo Scic^woJMfe^w me (a) Jg-e 

^bttyc^y^^ KpBY50 3DNA^ji^Kp 
n I&tfE c o R I KT*J!LT#&*iS#a2. ikb 
ODNA»>f«:±SB^7^$ KpHSG2 9 8-o r i 
OKpn I^UtEcoRI»^D--y^^ ^ 

K^^-pCRY3 0&H$fcLfc o 
[0 0 7 1] HffiflU 

KpCRY3 0-AHAS^MMny^i 
fa^O^A 

%mmi<0 (C) *-<tt»&Jh,fc:/7*5 KpHSG3 9 
9-AHAS 5Mg*MIRip*Ec oRK Sac I 

u ^mmmmLit^t. EcoRiy 

(pH7. 6). lOmMm^K h^K 1 mM 
ATP, lOmM MgC 1 2 ^5j:t/T 4 DNAU^ 
— 1 un i t©#j4#fc«0|iL (fcj£#<0»Stt^& 
»flTC*>a) , 1 2t:-Cl 5«p|BSI&$*tt^$*fc. 
[0 0 7 2] ^DNA^MEcoRI 3un 
i t s«rfflv^3 7 < C-ClB#K»£;$^^Lfct<0 < h, 
(B) «T?*e>nfc^7^$ KpCRY3 0 
1 gSr^JIS^E c o R I 1 u n i t &/f!t\ 3 

T^Tl^lBRlSS-frdWtfcfc^fi^U 5 OmM 
MJ*»«f£(pH7. 6) % lOmMm^Kh 

ImM ATP, lOmM MgCl 2 :fcJ;tfT 

4 dn a y t? i u n i t <n&&L&*ma L 

v>m&n%&m&xhz) % 1 2t:xi s^s^^^ 

&&£-&tz 0 Z(D7°7X* h'zm^x, «r»*fttft^ 
Mia^^y tr ojimi 2 6 2^^ir^u, ^ 

t^^5 0Mg/ml tr&tfSKIftJt fK 2 HPO 
4 7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 lg, M 
gS0 4 - 7H 2 O 0. lg, ^yu =1 ^^20g, o 
^v->20mg, f7^1mgM$^16gS:I® 

tki nc»» izmnvit. 

[0 0 7 3] w<o*fl&±o±#*«r#telcj:9«*«|| 
t, SUfKJ:*)^^^ KDNASrttfflU 

fflVNTp^fctr^ 7^7^U'pCRY30cDf$ 
8. 6k bC0DNA»r>i-tcADx, ^#$3. 4 k b <D# 
ADNASr^^g«)t>ti^ Ji^O^D <3IS^iifc7 p 7 



-11- 



"1 



[0074] mnm&t*. 9%^<^^mim^x9aot 

*S0fTofc o ^l/f/^r LI £A • 77/UM j — 2 3 
3 (FERM BP-1 4 9 7) ^7^^ KpBY50 
2 10 0ml cogtrfa AJ£ifcT*t&tf 51#JJ8 $ "C 

ifxADLT, £&IC2B*IB«»MSU 3'k#«IK<fc9 3g 

2 0ml ( 2 7 2 mM 

Sucrose, 7mM KH 2 P0 4 , 1 mM M 
gCl 2 ;pH7. 4) \ZX&frl,1t 0 ZblCWiW&m 

Ltlfe, 5 m I ©^A^flSftfcfHWu 0. 
75mIO»^ «(E"C»bHfc^^* KDNA« 
i50 tf ] 7K^»CT2 0#{$g£®L*: o 



-wc**- KtfcSD Mivvc, 2 5 0 o# 

/UK 25/xFDJC^L, ^/UX^^^7k^|c20 

5>ra»©Lfc. ±tSr3mlo«IEA*i6l:»L3 0t 
Bft) ££tfMI2A^»gifcicte£L 3 0^2-3 0 

fro****r«l36Lfc. *o«**TB«» 3 lei*-*-. 

10 0 7 5] 
[&3] 

CRY 3 0-AHAS 



BamH I 
EcoRI 



g)»f»Wip*£3 (kb) 



1 

2 



12.0 

8. 6 



Y3 0-AHAS^lfc 9 :^77$KpCRY 
3 0 - AH A S aMIBfP*&tt£i&|g&Ea 3 
[0 0 7 6] Kp CRY 3 0-AHAS 

J 2 3 3-AHAStt, ««»0<ffmHClTa 1#3 

^^iMW^IHSWilc, ¥/£4^ 6 

£ 1 0BttT:ttIW«»Bl 2994^ (FERM 
P-1 2 9 94) &L?*K$*vn>*. 
[00 7 7] H%fl|5 

KpCRY30-AHAS<D^£f£ 
W\&<DA&mi 00ml^500m I ^E.^yy^=i\z. 

1 2ot:Ti sftm&mtmLizhioi^ mm 

J 2 3 3-AHASML, 3 0tlcr2 4WMa 

$:5 0 0inig5^77^3|:^u 120ttl5 
»IBKilfctOl:, lm!§t550cel 1 s^J 

^:^5<t3l:|liU pjc< 3 0 < C£T2 4MHHi 

#*£fTofc 0 LT#«U 

^-^^^^Srl 5 n g/ml<OW^TaSftlLfc A 

[0078] *i-^4~>>mm*xmmto 
[0079] mmme 

(^»0. 4%, ««7^ni. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%. MgS 
°4 '7H 2 0 0. 05%, CaCl 2 • 2H 2 O 



3. 4 



2 p pm, Fe S0 4 • 7H 2 O 2ppm, MnSO 
4 • 4-6H z O 2 p pm, ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, ^tf^2 0 0^g/ 
1, fT^y.HCl 100Mg/l, tff^/gfc 
0. 1%, 6*S^#^0. 1%) 100ml£500m 
\&E.fi7 s 7Xzi\cft^ mm (m P H7. 0) L 
fc^l^WT^A. (Br e v i b a c 

terium flavum)MJ23 3~AHAS§r 
•WU «BWlML*y-/k&2ml to*., SO'CiCT 
2HBB««*#«:tTofc. 

[0 0 8 0] (»>^!>A2. 
3%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, Mg S0 4 • 7H 2 O 0. 0 5%, Fe S0 4 • 
7H 2 O 20ppm, MnS0 4 -4-6H 2 O 2 
Oppm, ftfy2 0 0/ig/L f7$y.HCI 

1 oom g/i, x-fzy&o. 3%, HS^^^ 

0. 3%) cDl 000m I £2 1 £»ft«*Nfflctti& 

B*l§ (1 2 0t:, 2 0$m x^/^ 2 0m 
1 ir ffite,n!ltg£yo<D 2 0ml SrSSflD LT, EIlEft 100 

0 r pm, xi^fil v vm, U&3 3*0, pH7. 6 M 
T4 8B*n«*«rffofc. 

[0081] ^^y-/ni, J&S+ifrifcosisas 

2*ft%«r«x.4v^J:9*c. ft 1 ~2BMnr*|fflfcftfc: 
&^L/Co ig#j&T&, 8««5 0 0ml^&i|^i 

( (NH 4 ) 2 S0 4 2 g/i ;KH 2 P0 4 0. 5g/ 

1 ; KH 2 P0 4 0. 5g/l ;MgS0 4 - 7 H 2 O 
0. 5g/I ;FeS0 4 • 7H 2 O 2 0 p pm ; 

MnS0 4 -4-6H 2 0 20ppm;f7^M 
mi 0 0m g/1 ; *->r MHftl. 0%; pH7. 
6] <0 1 0 0 0 m 1 2 1 ^fllSlft 

x^y-yi20in 1 Atfe/Utrvg^ h 
^^10g/l SrfctoLT. ®£&3O0 r pm, ii 
1 wm, ilf3 3t, pH7. 6KT15K* 
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[0 0 8 2] J&<bftm (4 00 0 rpm, 

^SOOml^ &&&I£^*V£SM8JJ§ (H* m 
0. 5N7V*=T*-C*ttJ*-frfc«, L-On 
<0ttft*r»ffl*-e:fc. 730mg(DL-^y 

[0 0 8 3] itmmtvx, m&(D&mcx* 7 

^^^f!if>A.77/UMJ-2 3 3 (FERM 

bp - 1 4 9 7) &mmu m&tD&mzxBL&zitiz 

[0084] HM#|7 

&Jfe (^0. 4%, SftSfl. 4%. KH 2 P0 4 0. 
05%, K 2 HPO 4 0. 0 5%, MgS0 4 • 7 H 2 
O 0. 0 5%, C a C I 2 • 2H 2 O 2 p pm, F 
eS0 4 • 7H 2 O 2ppm, MnS0 4 • 4-6H 
2 O 2ppm, ZnS0 4 -7H 2 0 2ppm, N 
aCI 2ppm, Wy2 00^g/1, $ > 
ttttttl 0 0 /f g/ 1 % ^7-»f ^ y&o. 1%, g*m^* 
*0. 1%) 100ml$:500mlO77^3{: 

MENU p H 7 i^gfr ut&, :/uev<*xy* 

A . 77^MJ-2 3 3-AHAS^lU £f®tt 

£*>3-.a«r5 g/i ^»&K#6J;5icaDx, 3 0 

[oo8 5] fttc, *mmmm (^=-^5%, «ss 

2. 3%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 
0 5%. Mg S0 4 • 7H 2 O 0. 0 5%, FeSO 



6H 2 O 



4 -7H 2 0 2 0 p p m, MnS0 4 -4 

20ppm, etfy200Mg/K f7;yM 
£l 00m g/1 , 3%, 

o. 3%) i ooomi &2 1 ®m%mm§\ztt&^ 

ft® (12 0*0, 2 05MHI) ±W»»«&<D2 0m 
1 £S&NLT, ©lE&l 00 0 r pm, il^Sl v v 

ATG ACA GGT GCA CAG GCA ATT GTT CGA 
Met Thr Gly Ala Gin Ala He Val Arg 

1 5 
GAC ATC GTG TTC GGT ATT CCT GGT GGT 
Asp lie Val Phe Gly He Pro Gly Gly 
20 25 
COG CTC TAT TCC TCC ACA AAG GTG CGC 
Pro Leu Tyr Ser Ser Thr Lys Val Arg 
35 40 



m, *&&3 3t;, pH7. 61CX2 4mr$®%&ft<? 

[008 6] #*»78L 100ml 

« (^3-7100g/L KH 2 P0 4 0. 05g 
/U K 2 HP0 4 0. 05g/K MgS0 4 . 7H 
z O 0. 5g/K FeS0 4 • 7H 2 O 20pp 
m, MnS0 4 *4-6H 2 O 20ppm, 
tUHtl OOn g/I % PH8. 0) 5 0ml iC&S 

[0 0 8 7] pHIfi&<0/ttf>, ftfttta (15 0 

*C, 5ftmJm«) Lfc««;&yi^*A£5 0g/1 (D* 
flTeffiflllLfc. £161*5 0 Om 1 ^77^^^j}3 
V\ 33t:, M2 20 rpmlCT4 0WIt^ 
££*Tofc„ SteftTIS, m&M (4 0 0 0 r pm, 

[0 0 8 8] «OHJK v ±»1'iOL-/q>04*lfi 
2. Og/ltfcot itftWtlt, l^#£>;fe 

frlCT, ^HT/^ry»>A.77/UMJ-2 3 3 

(FERM BP- 1 4 9 7) U fi«©*ftlC 

[0 0 8 9] 

g£#i#^ : 1 

: 

fi?V0>HH : Genomic DNA 

Hfcfcfc : MJ233 

^®5r^-ri2^- : peptide 
: 1-1785 



TCG CTC GAG GAG CTT AAC GCC 48 
Ser Leu Glu Glu Leu Asn Ala 

10 15 
GCG GTG CTA CCG GTG TAT GAC 96 
Ala Val Leu Pro Val Tyr Asp 

30 

CAC GTC TTG GTG CGC CAC GAG 144 
His Val Leu Val Arg His Glu 
45 
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CAG GGC GCA GGC 
Gin Gly Ala Gly 
50 

GTT GGC GTC TGC 
Val Gly Val Cys 
65 

ACC CCA ATC GCT 
Thr Pro He Ala 



ACC GGC 
Thr Gly 

GCC GAT 
Ala Asp 

GTC ACC 
Val Thr 
130 
CTC GCG 
Leu Ala 
145 

GAT GTC 
Asp Val 

CTG CCA 
Leu Pro 

CAG GCA 
Gin Ala 

GGA GGC 
Gly Gly 
210 
GCT GAG 
Ala Glu 
225 

ACT TTC 
Thr Phe 

GGC ACT 
Gly Thr 

GCT ATC 
Ala lie 

TTC GCG 
Phe Ala 
290 
ATC GGA 
He Gly 



CAG GTC 
Gin Val 
100 
ATC CGC 
He Arg 
115 

GAC CCC 
Asp Pro 

ATT ACT 
He Thr 

CAG AAC 
Gin Asn 

GGC TAC 
Gly Tyr 
180 
GTC AAG 
Val Lys 
195 

GGC GTT 
Gly Val 

TAC ACC 
Tyr Thr 

CCA GAG 
Pro Glu 

GTG TCC 
Val Ser 
260 
GGC TCC 
Gly Ser 
275 

CCT GAC 
Pro Asp 

AAG ATC 
Lys lie 



CAC GCA 
His Ala 

ATT GCA 
lie Ala 
70 

GAT GCA 
Asp Ala 

85 
GGA AGT 
Gly Ser 

GGC ATC 
Gly He 

AAC GAC 
Asn Asp 

GGT CGC 
Gly Arg 
150 
GCT GAA 
Ala Glu 
165 

CGC CCA 
Arg Pro 

CTG ATC 
Leu lie 

ATC AAG 
He Lys 

GGC ATC 
Gly He 
230 
TCT CAC 
Ser His 
245 

GCT GTT 
Ala Val 

CGC TTT 
Arg Phe 

GCC AAG 
Ala Lys 

AAG CAG 
Lys Gin 



GCA ACC GGC TAC 
Ala Thr Gly Tyr 
55 

ACC TCT GGC CCA 
Thr Ser Gly Pro 

AAC TTG GAC TCC 
Asn Leu Asp Ser 
90 

GGC CTG CTG GGT 
Gly Leu Leu Gly 
105 

ACC ATG CCA GTG 
Thr Met Pro Val 
120 

ATT CCA CAG GCA 
He Pro Gin Ala 
135 

CCT GGC CCT GTT 
Pro Gly Pro Val 



TTG GAT 
Leu Asp 

GTT TCA 
Val Ser 

GGT GAG 
Gly Glu 
200 
GCT GAC 
Ala Asp 
215 

CCA GTT 
Pro Val 

GAG CTG 
Glu Leu 

GGT GCA 
Gly Ala 

GAT GAC 
Asp Asp 
280 
ATC ATT 
He He 
295 

GTT GAG 
Val Glu 



TTC GTC 
Phe Val 
170 
ACA CCA 
Thr Pro 
185 

GCC AAG 
Ala Lys 

GCA CAC 
Ala His 

GTC ACC 
Val Thr 

CAC ATG 
His Met 
250 
CTG CAG 
Leu Gin 
265 

CGC GTC 
Arg Val 

CAC GCC 
His Ala 

GTT CCA 
Val Pro 



GCG CAG GTT 
Ala Gin Val 
60 

GGA GCA ACC 
Gly Ala Thr 
75 

GTT CCC ATG 
Val Pro Met 

ACC GAC GCT 
Thr Asp Ala 

ACC AAG CAC 
Thr Lys His 
125 

TTG GCT GAG 
Leu Ala Glu 

140 
CTG GTG GAT 
Leu Val Asp 
155 

TGG CCA CCA 
Trp Pro Pro 

CAT GCT CGC 
His Ala Arg 

AAG CCC GTC 
Lys Pro Val 
205 

GAA GAG CTT 
Glu Glu Leu 

220 
ACC TTG ATG 
Thr Leu Met 
235 

GGT ATG CCA 
Gly Met Pro 

CGC AGC GAC 
Arg Ser Asp 

ACC GGT GAC 
Thr Gly Asp 
285 

GAT ATT GAT 
Asp He Asp 

300 
ATC CTG GGC 
He Val Gly 



ACT GGA 
Thr Gly 

AAC TTG 
Asn Leu 

GTT GCC 
Val Ala 
95 

TTC CAG 
Phe Gin 
110 

AAC TTC 
Asn Phe 

GCA TTC 
Ala Phe 

ATT CCT 
He Pro 

AAG ATC 
Lys He 
175 
CAG ATC 
Gin He 
190 

CTT TAC 
Leu Tyr 

CGT GCG 
Arg Ala 

GCT TTG 
Ala Leu 

GGC ATG 
Gly Met 
255 
CTG CTG 
Leu Leu 
270 

GTT GAC 
Val Asp 

CCT GCC 
Pro Ala 

GAT GCC 
Asp Ala 



CGC 192 
Arg 

GTT 240 
Val 
80 

ATC 288 
lie 

GAA 336 
Glu 

ATG 384 
Met 

CAC 432 
His 

AAG 480 

Lys 

160 

GAC 528 
Asp 

GAG 576 
Glu 

GTT 624 
Val 

TTC 672 
Phe 

GGT 720 

Gly 

240 

CAT 768 
His 

An 816 
He 

ACC 864 
Thr 

GAA 912 
Glu 

CGC 960 
Arg 
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305 

CAA GTT 
Glu Val 

ACC GAG 
Thr Glu 

OCT TTC 
Arg Phe 

cag TTT 

Gin Phe 
370 
TAC TGC 
Tyr Cys 
385 

GAC TTT 
Asp Phe 

ATG GGC 
Met Gly 

GAC AAG 
Asp Lys 

AAC CAG 
Asn Gin 
450 
CCA CTA 
Ala Leu 
465 

CTA TTC 
Leu Phe 

GAG TAC 
Glu Tyr 

GCC ATC 
Ala lie 

OCT CGA 
Ala Arg 
530 
GAA GAC 
Glu Asp 
545 

GAT ATC 
Asp lie 



CTT GCT CGT 
Leu Ala Arg 
325 

GAC ATC TCC 
Asp lie Ser 

340 
CCA CGT GGC 
Pro Arg Gly 
355 

GTC ATT GAA 
Val lie Glu 

GCC GGC GTC 
Ala Gly Val 

GAA AAG CCA 
Glu Lys Pro 
405 

TAC GCA GTT 
Tyr Ala Val 

420 
GAA GTC TGG 
Glu Val Trp 
435 

GAA CTC ACC 
Glu Leu Thr 

ATC AAC AAC 
lie Asn Asn 

TAT GAA GGA 
Tyr Glu Gly 
485 

ATG CCC GAC 
Met Pro Asp 

500 
CGC GTC ACC 
Arg Val Thr 
515 

GAA ATC AAC 
Glu lie Asn 

GCA CAG GTA 
Ala Gin Val 



310 

CTG CTG GAA 
Leu Leu Glu 

GAG TGG GTT 
Glu Trp Val 

TAC GAC GAG 
Tyr Asp Glu 
360 

ACC CTG TCC 
Thr Leu Ser 

375 
GGA CAG CAC 
Gly Gin His 
390 

CGC ACC TGG 
Arg Thr Trp 

CCT GCG GCC 
Pro Ala Ala 

GCT ATC GAC 
Ala lie Asp 
440 

ACC GCC GCA 
Thr Ala Ala 

455 
GGA AAC CTG 
Gly Asn Leu 
470 

CGG TAC TCA 
Arg Tyr Ser 

TTT GTT GCC 
Phe Val Ala 

AAA GCG GAG 
Lys Ala Glu 
520 

GAC CGC CCA 
Asp Arg Pro 

535 
TGG CCA ATG 
Trp Pro Met 
550 

CTC GGA TTG 
Leu Gly Leu 



315 

ACC ACC AAG 
Thr Thr Lys 

330 
GAC TAC CTC 
Asp Tyr Leu 
345 

CAG CCA GGC 
Gin Pro Gly 

AAG GAA GTT 
Lys Glu Val 

CAA ATG TGG 
Gin Met Trp 
395 

ac AAC TCC 
Leu Asn Ser 

410 
CTT GGA GCA 
Leu Gly Ala 
425 

GGC GAC GGC 
Gly Asp Gly 

GTT GAA GGT 
Val Glu Gly 

GGC ATG GTT 
Gly Met Val 
475 

AAT ACT AAA 
Asn Thr Lys 

490 
CTT TCT GAG 
Leu Ser Glu 
505 

GAA GTA aG 
Glu Val Leu 

GTA GTC ATC 
Val Val He 



GCA AGC 
Ala Ser 

AAG GGC 
Lys Gly 

gat ac 

Asp Leu 
365 
GGC CCC 
Gly Pro 
380 

GCA GCT 
Ala Ala 

GGT GGA 
Gly Gly 

AAG GCT 
Lys Ala 

TGT TTC 
Cys Phe 
445 
TTC CCC 
Phe Pro 
460 

CGC CAA 
Arg Gin 

CTT CGT 
Leu Arg 

GGA CTT 
Gly Leu 

CCA GCC 
Pro Ala 
525 
GAC TTC 
Asp Phe 
540 

GGA TCA 
Gly Ser 



CAG TAC GCA 
Gin Tyr Ala 
565 

TCA GCT GCA GAA GAC CCT GCA GAC 



GTG TCT GCT 
Val Ser Ala 
555 

CGC CCA TTC TTT GAC 
Arg Pro Phe Phe Asp 
570 

ATT CAT GCT TCC GTT 



320 

AAG GCA GAG 1008 
Lys Ala Glu 
335 

CTC AAG GCA 1056 
Leu Lys Ala 
350 

CTG GCA CCA 1104 
Leu Ala Pro 

GAC GCA ATT 1152 
Asp Ala He 

CAG TTC GTT 1200 
Gin Phe Val 
400 

CTG GGC ACC 1248 
Leu Gly Thr 
415 

GGC GCA CCT 1296 
Gly Ala Pro 
430 

CAG ATG ACC 1344 
Gin Met Thr 

ATT AAG ATC 1392 
lie Lys lie 

TGG CAG ACC 1440 
Trp Gin Thr 
480 

AAC CAG GGC 1488 
Asn Gin Gly 
495 

GGC TGT GTT 1536 
Gly Cys Val 
510 

ATC CAA AAG 1584 
He Gin Lys 

ATC GTC GGT 1632 
He Val Gly 

TCC AAC TCC 1680 
Ser Asn Ser 
560 

GGC GAC GAA 1728 
Gly Asp Glu 
575 

GAT TCG ACC 1776 
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Ser Ala Ala Glu Asp Pro Ala Asp lie His Ala Ser Val Asp Ser Thr 



580 585 

GAG GCA TAA 
Glu Ala *** 

K^6iafc^£^tr*££a5£}3. 4kb(DDNA»fir 



590 



1785 



[02l *Ct£#ift3. 4kb(D^DNAlH^ 
[@3] ^%^<0^7^^ KpCRY 3 O-AHASO 

fMfR§NK8lff£J&@ 0 



[@1 ) 



im2] 





(so int. ci. 5 M5>j£-& /rrt*t## fi SHim^aBf 

(C12N 15/60 

C 1 2R 1:13) 

(C 1 2N 1/21 

C 1 2 R 1:13) 

(C 1 2 P 13/06 

C12R 1:13) 

(C 1 2 P 13/08 

C 1 2R 1:38) 
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